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Structure and properties of double channel digital ring
spinning melange yarn

HE Yudong' XUE Yuan' YANG Ruihua' LIU Yuexing® ZHANG Guoqing’
(1. Key Laboratory of Eco-Textiles ( Jiangnan University) Ministry of Education Wuxi Jiangsu 214122 China;
2. Yuyue Home Textile Co. Ltd. Binzhou Shandong 256623 China)

Abstract In view of complicated fiber blending process and hard workshop management the proposed
digital ring spinning method could realize the synchronization of the spinning and the fiber blending. The
mechanism of digitizing drafting to control the blending ratio of yarn to produce melange yarn was studied.
The fiber blending scheme with 10% gradient was designed and 5 kinds of solid color yarn and 90 kinds
of melange yarn were spun and the color of melange yarn was simulated by Photoshop software. The
structure evenness and tensile mechanical properties of the the yarn were tested and analyzed. The
results show that the spinning and the fiber blending can achieve synchronization in one step by
controlling the blending ratio of different colored fibers through a double channel digital ring spinning
machine. Because of the mechanism of the double channel digital ring spinning draft and twisting with
the increase of any proportion of the colored fiber the fracture strength of melange yarn shows the trend of
increase first and then decrease. When the ratios of the two colored fibers are close to each other the
yarn has the fracture strength higher than solid color yarn.
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Tab.1 Color fiber gradient blending scheme
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Fig. 1  Color simulation of different colors blended
2
Tab.2 Parameters of spinning process
(k k)
1 100: 0 23.16 1.20 19.30 — — —
2 90: 10 25.73 1.20 21.44 231. 60 10. 80 21.44
3 80:20 28.95 1.20 24.13 115. 80 4.80 24.13
4 70:30 33.09 1.20 27.57 77.20 2.80 27.57
5 60:40 38.60 1.20 32.17 57.90 1. 80 32.17
6 50:50 46.32 1.20 38. 60 46.32 1.20 38. 60
7 40:60 57.90 1. 80 32.17 38. 60 1.20 32.17
8 30:70 77.20 2. 80 27.57 33.09 1.20 27.57
9 20: 80 115. 80 4.80 24.13 28.95 1.20 24.13
10 10:90 231. 60 10. 80 21.44 25.73 1.20 21.44
11 0: 100 — — — 23.16 1.20 19.30
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Fig.2  Cross—section structures of yellow and cyan melange yarns
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Fig.3 Radial structures of yellow and cyan melange yarns
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Tab.3 Performance of mixed color yarn
bk K / (-50%) / (+30%) / (+200%) /
(eN. tex 1) % CVm/% ( km ") ( okm 1) ( km™')
1 100: 0 24.28 6.25 15.02 2.0 96.0 110.0
2 90: 10 21.91 5. 87 16. 80 6.3 182.0 166. 7
3 80:20 22.15 5.99 16. 59 5.0 163.3 125.8
4 70:30 23.27 5.72 14.90 4.0 145.0 113.3
5 60:40 24.97 6. 06 13.74 1.7 70.0 93.3
6 50: 50 25.19 6.01 13.17 0 66.0 76.7
7 40: 60 24.42 5.93 13. 46 0 73.3 86.0
8 30:70 24.58 5.80 14.27 0 96.7 91.7
9 20:80 21.43 5.72 15. 46 6. 158.3 135.0
10 10:90 21.41 5.62 15.77 6. 135.0 105.0
11 0: 100 24.39 5.99 14.70 3. 91.7 75.0
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